Cloning of genes expressed early during cellulase induction in Hypocrea jecorina by a rapid subtraction hybridization approach.
The cellulase system of the filamentous fungus Hypocrea jecorina (Trichoderma reesei) is encoded by several cellobiohydrolase, endoglucanase and beta-glucosidase genes, which are co-ordinately expressed upon induction by cellulose or the disaccharide sophorose. To identify genes, which are specifically expressed under these inducing conditions and possibly related to the induction process, we applied rapid subtraction hybridization (RaSH) to sophorose induced mRNAs from the wild-type strain H. jecorina QM9414 and a mutant strain H. jecorina QM9978, which is defective in the induction of cellulase gene expression. From a total of 224 clones, 22 gene fragments representing 20 different genes were analyzed. These included one gene encoding a PAS-domain protein with similarity to the Neurospora clock modulator VIVID; one gene similar to Podospora anserina ami1 involved in nuclear migration and the genes encoding translation elongation factor 1alpha, the transcriptional activator Hap5, and myo-inositol-1-phosphate synthase; in addition, several genes were detected, whose function is unknown. Some of them did not even have potential homologues in the Neurospora or Fusarium genome databases. The differential regulation of expression of those 20 genes by sophorose in wild-type and mutant was verified by Northern blotting. Their consistent response to additional inducing conditions (cellulose) confirms their interconnection with cellulase formation.